Bis(4,4A-dihydroxyphenyl) sulfone 1 exploits its tetrahedrally disposed complementary hydrogen bonding sites to generate a unique doubly interwoven molecular carpet architecture in the solid state.
The concept of rational design of 2D and 3D frameworks has evoked considerable interest in recent years as many functional properties of solids are dependent on crystal packing. 1, 2 A particularly interesting and relevant problem that has been addressed by several groups concerns the preparation of open cage and/or interwoven networks. [3] [4] [5] While the former is desired in the context of porous solids, the latter is an associated phenomenon which invariably occurs if > 50% of a solid would otherwise be empty. Such interpenetration (or catenation) is appreciated for its aesthetic appeal and offers potential host materials if guest molecules can be exploited to prevent interpenetration. 6 Understanding and predicting interpenetration patterns therefore constitutes an important aspect of crystal engineering.
Self-assembly can be an effective strategy for crystal engineering but it requires careful control over molecular symmetry and functionality. 3 In general, tetrahedral molecules with rigid complementary hydrogen bonding sites adapt diamondoid architecture with levels of interpenetration based on the relative size of superdiamondoid cage and the volume of the tecton. 7 We report herein an alternate motif for such compounds which occurs if there is flexibility present in the tecton: interwoven 2D square grids. 8 A solution of bis(4-chlorophenyl) sulfone (4.0 g) and sodium hydroxide (4.0 g) in Me 2 SO (160 ml) and water (40 ml) was maintained at 100 °C for two months. Extractive workup with diethyl ether furnished a mixture of unchanged chloro sulfone, bis(4-hydroxyphenyl) sulfone 1 and 4-chlorophenyl (4A-hydroxyphenyl) sulfone 2. Chloroform elution on silica gel furnished pure 1 (2%) and 2 (50%).
Non-centrosymmetric crystals of 1 were obtained from acetone-CHCl 3 (mp 247-249 °C). The crystal structure ‡ reveals an infinite 2D hydrogen bonded network sustained by interaction between hydroxy and sulfone groups (O···O 2.705(7), 2.800(3) Å, Fig. 1 ). The network generates square cavities with ca. 8 3 10 Å dimensions, large enough to facilitate generation of a 2-fold interwoven molecular carpet (Fig. 2) . The entangled 2D grids are stabilized by van der Waals and herringbone interactions. A 3D diamondoid architecture is also feasible but presumably packs less efficiently in the absence of an appropriate guest.
The molecular carpet architecture of 1 demonstrates how molecules with flexible hydrogen bonding sites can selfassemble to yield 2D interwoven networks as an alternative to 3D diamondoid architectures. Such networks would be expected to have clay-like intercalation properties and, if appropriate guests can be used to eschew interpenetration, large cavities within the grid. 9 The critical importance of complementarity amongst the hydrogen bonding sites is illustrated by what happens if one hydroxy substituent of 1 is replaced by a chloro substituent. 4-chlorophenyl (4A-hydroxyphenyl) sulfone 2 exhibits a less predictable but nonetheless intriguing crystal structure. § Compound 2 crystallizes from CHCl 3 (mp 150-151 °C) in the non-centrosymmetric space group P1 with, remarkably, four molecules in the asymmetric unit. There are two discrete hydrogen bonding motifs: i, simple linear hydrogen bonding between sulfone and hydroxy groups [2.898(6) Å]; ii, cyclic hydrogen bonding involving two of the sulfone O atoms and three hydroxy groups, possibly with two of the hydroxy groups being disordered [Scheme 1, O···O: 2.838(6), 2.881(6), 
